In a recent study of multiple sclerosis in Orkney' analysis of family data suggested that the genetic contribution to the aetiology of the disease in Orkney is not high. Rare genes of recessive, dominant, or codominant effect did not appear to be involved, and single locus inheritance was considered unlikely. On a multifactorial hypothesis, heritability estimates were only moderate. It was clearly desirable to attempt to confirm these findings by similar analyses in other populations, and a study in the Shetland Islands is the subject of the present report.
As with the Orcadians, the population of the Shetland Islands has several features making it particularly suitable for such an inquiry. The prevalence of multiple sclerosis is high, the area is geographically well defined, the vital records are extensive and accurate, and there is a strong sense of identity in the population which has been relatively constant, for although there has been a steady flow of emigrants, relatively few immigrants in the past few decades have settled and contributed to the genepool of the population, certainly not until the recent oil exploitation.
Material and methods
All patients with multiple sclerosis in the Shetland Islands alive on 1 December 1974 were identified. There were 33, 28 of whom were diagnosed as probable cases and five as possible; 31 had been born in Shetland and two elsewhere. For The histories collected in the field survey are remarkably empty of affected relatives. Information was collected regarding 214 first degree, 578 second degree, and 499 third degree relatives of the patients. Of these, cases of multiple sclerosis were reported in only one of the first degree relatives, in two second degree, and in two third degree. These give proportions of one in 214, one in 289, and one in 250 respectively. For the contiguous controls, there were 196 first degree relatives, 434 second degree, and 423 third degree, whose histories were recorded. Of these, multiple sclerosis had occurred in one first degree relative (a sister) and one second degree; diagnosis in the former was only established after the survey was completed.
The occurrence in the control series of two affected relatives out of 1053 is close to the population prevalence (1 in 534). The incidence in relatives of patients (5 in to which the multifactorial model appears to apply.
The extent of the additive genetic contribution to the total variance in liability to develop the condition is estimated by the heritability (h2). This is normally calculated by comparison of incidences in relatives of different degrees with control series or with population prevalences. The first method is precluded in the present material by the small number of affected relatives of controls. From the population prevalence, however, heritability from first degree relatives may be calculated as 18.8% + 19%, a figure quite close to that from second degree relatives (h2 = 24-2% + 32%), but in both the standard error is so high as to render these estimates virtually meaningless. Pooling estimates from first, second, and third degree relatives, the weighted heritability is 23-0% + 15-8%. These estimates-re considerably lower than those calculated from the studies of Curtius,2 Pratt et al,3 Sutherland,4 Schapira et al,5 and Millar and Allison6 and also lower than the Orkney estimates.' The size of the standard errors indicates that, although the total population of patients was included, the numbers of informative relatives are too few for a reliable estimate of heritability; all that can be said is that the true figure 284 is certainly not as high as for conditions such as cleft lip and palate, or analysing spondylitis. Discussion
The present findings give information on several genetic hypotheses. In the consanguinity analysis the inbreeding is a phenomenon of the population as a whole, rather than of the patients. Interpretation of the reported family histories in genetic analysis depends on the accuracy of the diagnosis in those regarded as affected relatives. In field surveys some informants give the impression D F Roberts, M J Roberts, and D C Poskanzer that any relative with a suspicion of a disorder is affected, and so their evidence overestimates the number, while others declare no knowledge of any other case in the family, either deliberately through a concious suppression of information, but more usually unconsciously through lack of the necessary knowledge. This sort of difficulty necessitates the use of documentary evidence as well as that of the field survey, but this may be lacking in a proportion of cases which it will therefore be impossible to assign one way or other. In the present study, where it was not possible to obtain confirmation, the view of the field worker, a general practitioner with long experience in the islands and personal knowledge of many of the families included, was accepted. If there is a bias it seems to lie in the direction of underreporting.
Nevertheless, the study as a whole, an analysis of multiple sclerosis in a total relatively compact population, applying modern methods of population genetics to an aetiological problem, has produced valuable results. It indicates that any genetic component that there may be in multiple sclerosis is not simple. Monogenic inheritance in any form appears unlikely, unless there is greatly reduced penetrance and gross environmental interference. The results are not compatible with a more complex aetiology, in which the genetic contribution is polygenic, and the heritability estimates suggest that it is relatively slight by comparison with non-genetic elements in the aetiology, although the precise estimates are somewhat unsatisfactory. Both these main findings appear to support those from other recent studies.1 7 8
